Document made available under the 
Patent Cooperation Treaty (PCT) 



International application number: PCT/EP04/014017 
International filing date: 08 December 2004 (08.12.2004) 

Document type: Certified copy of priority document 

Document details: Country/Office: US 

Number: 60/529,000 

Filing date: 12 December 2003 (12.12.2003) 



Date of receipt at the International Bureau: 19 January 2005 (19.01.2005) 



Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 



PCT/EP200 4/ 0 1 4 0 1 7 




UNITED STATES DEPARTMENT OF COMMERCE 



United States Patent and Trademark Office 

December 08, 2004 

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM 
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK 
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT 
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A 
FILING DATE UNDER 35 USC 111. 

APPLICATION NUMBER: 60/529,000 
FILING DATE: December 12, 2003 



Ifc/fcf^ X v X B y Authority of the 
rM, Hio • ».•.,-- COMMISSIONER OF PATENTS AND TRADEMARKS 

ill ^ i'fy^-f' I 

S~ ^W. MONTGOMERY 



Z. 




Certifying Officer 




fO PTO/SB/16 (08-03) 

1X3 Approved for use through OW31C006. 0MB £6514032 

_ U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

This is a requBsUor f -inn a PROVISIONAL AP PLICATION FOR PATENT under 37 CFR 1 .53(c). 



I^ManLabelNo. EV299957197US 



Given Name (first and middle [if any]) 



INVENTORY) 



JAMES JOHN 
RONALD GEERT 



Family Name or Surname 



SCHMITT 
SMEIM 



Residence 



(City and pither State or Foreign Count 
APELDOOM, MTHERLAHDS 



— , nn tha separately numbered sheets attac hed hereto 
Additional invento rs are being named on the as/**™ >y — 

' TITLE OF THE INVENTION (500 characters max) 

TOQrassl™ PRODPCIHC TROW ORE AGGLOMRATES 
Direct all correspondence to: ^ COR^^&m^ ADDRESS 

~| Customer Number. 



OR 



EFirm or 
In d ividual Name 
Address 

Address 



City 
Country 



MICHELLE J. BURKE 
AKZO NOBEL INC. 
7 LIVINGSTONE AVENUE 



.State I ny I Zi P 110522-3408 

DOBBS FERRY I 

I UNITED S TATES OF AMERICA | 1(914)674.5459) Fax | (914 ) 6 93-4236_ 

ENCLOSED APPLICATION PARTS (check all that apply) 



PI Specification Number of Pages L 
I | Drawing(s) Number of Sheets 



□ 
□ 



CD(s), Number . 
Other (specify). 



D Application Date Sheet. See 37 CFR 1 .76 



FILING FEE 
Amount ($) 



MPTHOD OF PAYMENT OF FILING FEES FOK THIS PROVISIONAL APPLICATION FOR KA, fcNT. 
P"| Applicant claims small entity status. See 37 CFR 1.27. 
D A check or money order is enclosed to cover the filing fees. 

E The Director is herby authorized to charge filing 01 . 1350 
fees or credit any overpayment to Deposit Account Number: ^ 

Q Payment by credit card. Form PTO-2038 is attached. 

The invention was madeby an agency of theUnited States Government or under a contract with an agency of the 
United States Government. 




Respectfully submitted, 
SIGNATURE 



REGISTRATION NO. 37,791 
gg UcM3027PRUS 



°-.o 
wo 
=>o> 

CM 

fe<0 




TYPED or PRlNTEDlf AME MICHELljo. BURKE 

^rount of lime you require to complete this fon^nd/or £n ™ u ° n 9 ^^igo. D0 N0T SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. ^NDTO: Mall Stop PrwlstolS Application! Co^ Patents, P.O. Box 1450, Alexandria, VA22313-1450. 

If you need ess-sfance In completing the form, call LBOO-PTO-ms and select option 2. 



ACM 3027 PRUS 



PROCESS FOR PRODUCING IRON ORE AGGLOMERATES 

The invention relates to a process for producing iron ore agglomerates. 

5 The object of the present invention is to provide iron ore agglomerates with 
improved physical properties. 

The present invention provides a process for producing iron ore agglomerates 
comprising agglomerating fine iron ore particles in the presence of a binder system 

10 wherein the binder system comprises a binder and an alkali metal silicate, and 
wherein the alkali metal silicate is present in an amount of between 0.0001 to 0.07 
percent by weight, based on the total weight of dry iron ore agglomerate wherein 
the binder system is free of synthetic polymer. The process of the invention leads to 
iron ore agglomerates with an increased dry strength, preheat strength, and dry 

15 crush strength relative to the use of conventional binder systems comprising the 
same binder. Furthermore, small amounts of the alkali metal silicate are already 
sufficient to obtain a significant improvement in the physical properties of the 
agglomerates. 

20 The amount of alkali metal silicate is preferably between 0.001 and 0.065 percent 
by weight, and most preferably between 0.005 and 0.06 percent by weight, based 
on the total weight of dry iron ore agglomerate. With "dry iron ore agglomerate" is 
meant the total of all ingredients except water used in the formation of the iron ore 
agglomerate. 

25 

The alkali metal silicate is usually a sodium silicate, but other alkali metal silicates 
can be used. Examples of sodium silicates are sodium metasilicate and the 
commercially available Waterglass. Waterglass is most preferred. In the sodium 
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silicates, the molar ratio Na 2 0:Si02 is generally in the range of 2:1 to 1:5, preferably 
in the range of 1:2 to 1:3. The amount of alkali metal silicate in the binder system is 
generally at least 1 wt%, preferably at least 10 wt%, and most preferably at least 15 
wt%, and generally at most 99 wt%, preferably at most 90 wt%, and most preferably 
5 at most 85 wt%, based on total weight of the binder system. 

The alkali metal silicate preferably is well dispersed in the particles to be 
agglomerated. The silicate can be added to the iron ore particles in the form of a dry 
powder, an aqueous suspension, an aqueous solution, etc. Preferably, the alkali 
1 0 metal silicate is added in the form of an aqueous solution. 

The binder in the binder system of the invention can be an inorganic binder or an 
organic binder, or a mixture thereof. Examples of an inorganic binder are bentonite 
and hydrated lime. Examples of organic binders are polymers including: 

15 

(1) Water-soluble natural polymers, such as guar gum, starch, alginates, pectins, 
xanthan gum, dairy wastes, wood related products, lignin and the like; 

(2) Modified natural polymers such as guar derivatives (e.g. hydroxypropyl guar, 
20 carboxymethyl guar, carboxymethylhydroxypropyl guar), modified starch (e.g. 

anionic starch, cationic starch), starch derivatives (e.g. dextrin) and cellulose 
derivatives, such as alkali metal salts of carboxymethyl cellulose, hydroxyethyl 
cellulose, hydroxypropyl cellulose, carboxymethylhydroxyethyl cellulose, methyl 
cellulose, lignin derivatives (e.g. carboxymethyl lignin), and the like; and/or 

25 

The foregoing polymers may be used alone or in various combinations of two or 
more polymers. 
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The binder system is free of synthetic polymers. Examples of synthetic polymers 
are polyacrylamides, such as partially hydrated polyacrylamides, methacrylamide 
and poiymethacrylamide, polyacrylates and copolymers thereof; polyethylene 
oxides, and the like. 

5 

A further aspect of the present invention is a process for producing iron ore 
agglomerates comprising agglomerating fine iron ore particles in the presence of a 
binder system wherein the binder system comprises carboxymethyl cellulose or a 
salt thereof and an alkali metal silicate. The use of the combination of 
10 carboxymethyl cellulose and alkali metal silicate leads to agglomerates with 
increased physical properties, such as dry pellet strength, preheat strength and dry 
crush strength. In addition, the reducibility of the iron in the agglomerates is similar 
or even higher than observed when either CMC or alkali metal silicate alone is used 
as binder. 

15 

The invention further concerns a binder system comprising carboxymethyl cellulose 
and an alkali metal silicate. The amount of alkali metal silicate in the binder system 
is generally at least 1 wt%, preferably at least 10 wt%, and most preferably at least 
15 wt%, and generally at most 99 wt%, preferably at most 90 wt%, and most 

20 preferably at most 85 wt%, based on total weight of the binder system. 

The carboxymethyl cellulose or the salt thereof (both are referred to as "CMC") are 
preferably substantially water-soluble. Preferred salts of carboxymethyl cellulose 
are alkali metal salts of carboxymethyl cellulose. Of these alkali metal salts the 
sodium salt is preferred. The CMC used in the present invention generally has a 

25 degree of substitution (the average number of carboxymethyl ether groups per 
repeating anhydroglucose chain unit of the cellulose molecule) of at least 0.4, 
preferably at least 0.5, and most preferably at least 0.6, and at most 1.5, more 



r>»*?»Kt.op r>n 12/07/2004 



ACM 3027 PRUS 



4 

preferably at least 1.2, and most preferably at most 0.9. Generally, the average 
degree of polymerization of the cellulose furnish is at least 50, preferably at least 
250, and most preferably at least 400, and generally at most 8,000, preferably at 
most 7,000, and most preferably at most 6,000. It is more preferred to use sodium 
5 carboxymethyl cellulose having a Brookfield viscosity in a 1% aqueous solution of 
more than 2,000 cps at 30 rpm, spindle #4. Still more preferred is sodium 
carboxymethyl cellulose having a Brookfield viscosity in a 1% aqueous solution of 
more than about 4,000 cps at 30 rpm, spindle #4. 

10 A series of commercially available binders containing sodium carboxymethyl 
cellulose especially useful in the present invention is available from Akzo Nobel, 
under the trademark Peridur™. 

The manner in which the binder is added to the particulate material depends on the 
15 type of material being agglomerated, the type of binder being used, and the desired 
results. For example, the binder may be added as a dry powder, an aqueous 
suspension, an aqueous solution, an aqueous gel, an aqueous sol (colloidal 
system), etc. 

20 The amount of binder employed also varies with the results desired. For example, 
when an organic binder is used, the amount of binder may range from 0.0025 to 0.5 
wt.%, based on the weight of the particulate material, with a preferred range being 
0.005 to 0.2 wt.%. In the case of an inorganic binder, the amount of binder may 
range for example from 0.1 to 3 wt.%, based on the weight of the particulate 

25 material. 
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The binder and the alkali metal silicate can be added to the iron ore particles 
together, one after the other, etc. This is not critical, so long as care is taken that 
when the agglomeration takes place, the binder and the additive are present to 
perform. 

5 

The process of the invention is useful in agglomerating fine iron ore particles. It is 
particularly suitable to use the process of the invention in agglomerating iron ores 
that are generally difficult to process with known binder systems. The invention is 
however not limited to iron ores, and is also useful in the agglomeration of fine 

10 particles of other metal ores. This invention is particularly well adapted for the 
agglomeration of materials containing iron, including iron ore deposits, ore tailings, 
cold and hot fines from a sinter process or aqueous suspensions of iron ore 
concentrates from natural sources or recovered from various processes. Iron ore or 
any of a wide variety of the following minerals may form a part of the material to be 

15 agglomerated: taconite, magnetite, hematite, limonite, goethite, siderite, franklinite, 
pyrite, chalcopyrite, chromite, ilmenite, and the like. 

The size of the material being agglomerated varies according to the desired results. 
For example, when the particulate material being agglomerated is iron ore, 100% of 
20 the particles may be less than 80 mesh, preferably, 90% are less than 200 mesh, 
and most preferably, 75% are less than 325 mesh. 

It is also envisaged to use conventional additives, such as a base like sodium 
hydroxide, soda, or other additives like sodium citrate, sodium oxalate, etc. These 
25 additives, their purpose and their use are known to the skilled person. 
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Many processes for the agglomeration of particles, especially metal-based particles, 
are known in the art. Examples of such processes are pelletization, briquetting, 
sintering etc. The binder system used in accordance with the invention is 
particularly suitable for pelletization. In the mining industry it is common practice to 

5 agglomerate or pelletize finely ground beneficiated mineral ore concentrate to 
facilitate processing and handling/shipping of the ore. After the mineral ore has 
been mined, it is frequently wet ground to liberate and separate unwanted gangue 
minerals from the desired material, e.g. iron in the case of iron ore. The processed 
wet ground ore is screened to remove large particles which can be recycled for 

10 further grinding. The screened fines are then vacuum filtered to reduce the moisture 
content to an acceptable range for pelletization. The filtered mineral ore is known in 
the art as "concentrate". A second process involves "dry grinding" and beneficiation 
of the mineral ore, in which case the moisture required for pelletization is added 
afterwards. 

15 

After beneficiation, a binding agent is added to the wetted mineral ore concentrate 
and the binder/mineral ore composite is conveyed to a balling drum or other means 
for pelletizing the ore. The binding agent serves to hold or bind the mineral ore 
together, so that the individual agglomerates can be transported without losing their 
20 integrity en route to further processing and induration. 

Following the balling drum operation, the pellets are formed, but they are still wet. 
These wet pellets are commonly referred to as "green pellets" or "green balls". 
These green pellets are thereafter transported to a kiln and heated in stages to an 
25 end temperature of about 1 ,300-1 ,350°C. In the pelletizing process, the wet green 
pellets are loaded into the furnace for further processing. The moisture in the pellets 
is removed by induration at temperatures normally between 400-600°C. Following 
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drying in the furnace, the pellets are transported to the preheat zone. This is an 
additional heating stage to further increase the pellets' hardness before they are 
transported to the kiln and/or final firing stage. Heating generally occurs at 900- 
1 ,200°C to bind the pellet together (e.g. to oxidize magnetite or crystallize hematite). 
5 From the preheat zone, the pellets are dropped 10-15 feet from the grate to the kiln. 
This is where the preheat strength is needed to prevent the pellets from chipping 
and breaking apart into dust particles. Finally, the preheated pellets are fired at a 
temperature of between 1,300 and 1,350 °C. 

The ability of the pellets to withstand breakage throughout processing can be 
10 approximated by performing standard tests that measure the strength (e.g. wet 
pellet strength, dry pellet strength, preheat strength, and dry crush strength) the 
pellets will have/need at each stage of processing. 
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WE CLAIM: 

1 . A process for producing iron ore agglomerates comprising agglomerating 
fine iron ore particles in the presence of a binder system wherein the binder system 
5 comprises a binder and an alkali metal silicate, and wherein the alkali metal silicate 
is present in an amount of between 0.0001 to 0.07 percent by weight, based on the 
total weight of dry iron ore agglomerate, wherein the binder system is free of 
synthetic polymer. 

10 2. A process for producing iron ore agglomerates comprising agglomerating 
fine iron ore particles in the presence of a binder system wherein the binder system 
comprises carboxymethyl cellulose and an alkali metal silicate. 

3. A binder system comprising carboxymethyl cellulose and an alkali metal 

15 silicate. 



Database on12ZQZ/S22i 



